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ent No. 4,755,534 
19^88 

To: Anton Steutz 

For: PROPENYLAMINES, PHARMACEUTICAL COMPOSITIONS 

CONTAINING THEM AND THEIR USE AS PHARMACEUTICALS 



Honorable Commissioner 

of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 

I. Applicant, Sandoz Ltd. (also known as SANDOZ AG), a 
corporation incorporated under the laws of Switzerland, with its 
registered office at Basle, Switzerland, represents that it is the 
owner of the entire right, title and interest in and to United 
States Letters Patent No. 4,755,534 identified above by virtue of 
assignments in favor of: 

1. Sandoz Ltd. from and by Anton Steutz recorded at the U.S. 
Patent and Trademark Office on April 7, 1988 under Reel 
4847 and Frame 783; 



Fidelity Union Trust Company from and by Sandoz Ltd. 
recorded at the U.S. Patent and Trademark Office on 
December 21, 19 90 under Reel 5550 and Frame 656; and 



3. Sandoz Ltd, from and by First Fidelity Bank, National 

Association New Jersey , hereinafter referred to as "FIRST 
FIDELITY BANK, N,A." formerly First National State Bank, 
formerly Fidelity Union Bank/First National State, 
formerly Fidelity Union Bank, National Association, 
formerly Fidelity Union Bank, formerly Fidelity Union 
Trust Company, dated February 1, 1993 and submitted to 
the U.S. Patent and Trademark Office on February 4, 1993. 

A copy of the Assignment to Sandoz Ltd. from the First Fidelity 
Bank, N.A. is attached hereto as Appendix A. The change in name 
of the Fidelity Union Trust Company to the First Fidelity Bank, 
N.A. is recorded as follows: 

a) From the Fidelity Union Trust Company to the "Fidelity 
Union Bank" (Reel 4507 Frame 368). 

b) From the Fidelity Union Bank, to the "Fidelity Union Bank, 
National Association" (Reel 4507 Frame 369). 

c) From the Fidelity Union Bank, National Association, to the 
"Fidelity Union Bank/First National State" (Reel 4507 
Frame 377) . 

d) From the Fidelity Union Bank/First National State to the 
"First National State Bank" (Reel 4507 Frame 378). 

e) From the First National State Bank to the "First Fidelity 
Bank, National Association, New Jersey" (Reel 4507 Frame 
379). 
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II. Applicant submits this Application for Extension of Patent 
Term under 35 USC 156 by providing the following information as 
required by 37 CFR 1.710 through 1.785, especially 1.740. 

1. The complete identification of the approved product is: 

chemical name: (1) trans-N-methyl-N- ( 1-naphthylmethyl ) -6 , 6- 

dimethylhept-2-en-4-ynyl-l-amine hydrochloride, 
and 

ij: 

( 2 ) ( E ) -N- ( 6 , 6-dimethyl-2-hepten-4-ynyl ) -N- 
methyl-l-naphthalenemethanamine 
hydrochloride . 

generic name: terbinafine hydrochloride 

chemical structure : 




C = CC(CH3)3 j 



2 . Regulatory Review has taken place under the Federal 
Food, Drug and Cosmetic Act (21 U.S. Code 355) Section 505(b). 

3. The product received permission for commercial marketing 
or use under the Federal Food, Drug and Cosmetic Act Section 
505(b) on December 30, 1992. 
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4 • The sole active ingredient in the approved product is 
terbinafine hydrochloride at a 1% level in a cream base for 
topical dermatologic use; and terbinafine hydrochloride, 
terbinafine base, or any other salt thereof has not been 
previously approved for commercial marketing or use under the 
Federal Food, Drug and Cosmetic Act. 

5. This application is being submitted within the sixty 
(60) day period permitted for submission pursuant to 37 CFR 
1.720(f). The last day on which this application could be 
submitted is February 28, 1993. 

6. The U.S. patent for which an extension is being sought 
is U.S. patent 4,755,534, patented by Anton Steutz on July 5, 
1988, and expiring normally on July 5, 2005. 

7. A copy of U.S. patent No. 4,755,534 is attached hereto 
as Appendix B. 

8. A copy of the Maintenance Fee Statement for U.S. patent 
4,755,534 dated January 16, 1992 indicating that the first 
maintenance fee has been paid is attached hereto as Appendix C. 
No disclaimer, certificate of correction, or re-examination 
certificate has been issued or is of relevance in connection with 
U.S. patent 4,755,534. 

9. U.S. patent 4,755,534 claims the approved product 
terbinafine hydrochloride, a composition containing the product, 
or its use in claims 1, 4, 5, 6 and 7. 
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i ) 1. A compound of the formula: 



Ri R4 R5 
I I I 
R2— C— N— CH— CH=CH— R6 

I 

R3 



wherein the double bond is in the trans configuration 
and Ri is a radical of formula Ila, 




Ila 



R2, R3, R5. R7 and Rs are each hydrogen, 

R4 is methyl, and 

R^ is a radical of formula Ilia 

— c-c— Rii 



Ilia 



where Rn is n-butyl, tertiary butyl or phenyl or a che- 
motherapeutically acceptable acid addition salt thereof. 



When R^^ is tertiary butyl, claim 1 reads on 
terbinaf ine. 

. . . ^ — 1 ,. . 

i i ) 4. N-Methyl-N-<l-naphthylmethyl)-6,6-dimethyl- 
hept-2(trans)-en-4-ynyl-l -amine or a chemo therapeuti- 
cally acceptable acid addition salt thereof. 



Claim 4 reads on terbinaf ine, and when the 
acid addition salt is hydrochloride, claim 4 
reads on terbinaf ine hydrochloride. 
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5. A compound as claimed in claim 1 in the form of its 
hydrochloride. 



Claim 5 is dependent on claim 1 and reads 
on terbinafine hydrochloride. 

) 6. A chemotherapeutical composition comprising an 
effective amount of a compound as claimed in claim 1 or 
a chemotherapeutically acceptable acid addition salt 
thereof in admixture with a chemotherapeutically ac- 
ceptable diluent or carrier. 



Claim 6 is dependent on claim 1 and reads on 
a composition containing terbinafine or 
terbinafine hydrochloride. 



) 7, A method of treating diseases or infections caused 
by mycetes which comprises administering to a subject 
in need of treatment an effective amount of a compound 
as claimed in claim 1 or a chemotherapeutically accept- 
able acid addition salt thereof. ■ _ _ . 



Claim 7 is dependent on claim 1 and reads on a 
method of treating diseases or infections using 
terbinafine or terbinafine hydrochloride. 
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10. The relevant dates and information required pursuant to 
35 use 156(g). in order to enable the Secretary of Health and Human 
Services to determine the applicable regulatory review period are 
as follows: 

a) The investigational new drug (IND) application for 
terbinafine hydrochloride was submitted by 
Pharmaquest/Sandoz LTD. (Vienna) to The Food and Drug 
Administration (FDA) on June 6, 1983. The effective 
date of the IND was June 6, 1983, and the IND number 
assigned was 22,218. IND 22,218 was transferred to 
Sandoz Pharmaceuticals Corporation (E. Hanover, N.J.), 
a wholly owned affiliate of Sandoz LTD. , on December 
22, 1992. 

b) The date on which the new drug application (NDA) was 
submitted was June 30, 1991 and the NDA number 
assigned was 20-192; and 

c) The date on which NDA 20-192 was approved was December 
30, 1992. 
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11. Attached as Appendix D is a brief description of the 
significant activities undertaken by Pharmaquest/Sandoz LTD. and 
Sandoz Pharmaceuticals Corporation during the applicable 
regulatory review period with respect to the approved product and 
the significant dates applicable to such activities. 
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12. In the opinion of Sandoz Ltd., U.S. Patent 4,755,534 is 
eligible for the . extension herein applied for because it satisfies 
all of the requirements for such extension as follows: 

(i) 35 use 156(a) 

U.S. patent 4,755,534 claims a product and a method 
of using a product. 

(ii) 35 use 156(a) (1) 

The term of U.S. patent 4,755,534 has not expired 
before submission of this application. 

(iii) 35 use 156(a) (2) 

The term of U.S. patent 4,755,534 has never been 
extended. 

(iv) The application for extension is submitted by the 
owner of record. 

(V) 35 use 156(a) (4) 

The product, terbinafine hydrochloride, has been 
subject to a regulatory review period before its 
commercial marketing or use. 

(vi) 35 use 156(a) (5) (A) 

The commercial marketing or use of the product, 
terbinafine hydrochloride, after the regulatory 
review period indicated herein is the first 
permitted commercial marketing or uise of the 
product under provisions of the Federal Food, Drug 
and eosmetic Act (21 USe 355) under which such 
regulatory review occurred. 
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The length of the extension requested is 543 days, and 
was determined by the following calculation: 

(A) (i) Effective date of filing of 

Pharmaquest/Sandoz LTD, IND - June 6, 1983. 

(ii) Date of filing of Sandoz Pharmaceuticals 
Corporation NDA - June 30 1991. 

(iii) Date of Approval of Sandoz Pharmaceuticals 
Corporation NDA - December 30, 1992. 

(B) Span under 35 USC 156 ( g) ( 1 ) ( B) ( i ) between 
June 6, 1983 and June 30, 1991 equals 

8 years and 24 days (2946 days), 

(C) Span under 35 USC 156 (g) ( 1 ) (B) ( ii) between 
June 30, 1991 and December 30, 1992 equals 
1 year and 6 months (549 days). 

(D) (i) Number of days under (B) before the date on 

which patent was issued equals 1856 days • 

(ii) Half of 2946 days [from (B)] minus 1856 days 
[from (D) (i)] equals 545 days. 

(E) Plus (from C) 549 days. 

(F) Total: 545 days + 549 days equals 1094 days. 
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(G) 



Maximum extension allowable under 35 USC 



156(g)(4)(C): 



(original term of patent) - 



July 5, 2005 



(14 years from NDA approval) - Dec. 30/ 2006 

Equals: 54 3 days 

(H) The period remaining in the term of U.S. 

Patent 4,755,534 after NDA approval is 12 
years, 6 months and 6 days which, when added 
to the 54 3 days requested by applicant, does not 
exceed 14 years and thus in compliance 
with 35 USC .156(c) (3) . 

13. Sandoz Ltd. acknowledges a duty to disclose to the 
Commissioner of Patents and Trademarks and the Secretary of Health 
and Human Services any information which is material to the 
determination of entitlement to the extension sought by this 
application . 

14. A letter in triplicate authorizing the Commissioner of 
Patents and Trademarks to charge the required fee or fees for 
receiving and acting upon this APPLICATION FOR PATENT TERM 
EXTENSION UNDER 35 USC 156 to Deposit Account No. 19-0134 is being 
mailed on even date herewith. 
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15. All inqiries and correspondence relating to this 
application for patent term extension should be directed to: 



16. The undersigned hereby certifies that a duplicate 
original of this application for extension is submitted herewith. 

17. Attached hereto as Appendix E hereof is a Declaration as 
set forth in paragraph (b) of 37 CFR §1.740. 

It is respectfully requested that the above Extension of the 
Patent Term under 35 USC 156 of U.S. Patent No. 4^755,534 be 
granted . 



CWB : Imc 

SANDOZ PHARMACEUTICALS CORPORATION 
59 Route 10 

E. Hanover, N.J. 07936 
February 25 ^ 1993 

Enclosures: Appendices A, B, C, D and E 



Robert S. Honor 
Patent and Trademark Affairs 
Sandoz Pharmaceuticals Corporation 
59 Route 10 
E. Hanover, New Jersey 07 936 



Respectfully submitted. 




Carl W. ^Battle 
Registration No. 30,731 
(201) 503-8177 
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APPENDIX A 



Case No. 900-9253/CIP/CONT 
U.S. Patent No. 4,755,534 

ASSIGNMENT 

Whereas, FIRST FIDELITY BANK, NATIONAL ASSOCIATION, 
NEW JERSEY, hereinafter referred to as "FIRST FIDELITY BANK, 
N.A." formerly First National State Bank, formerly Fidelity 
Union Bank/First National State, formerly Fidelity Union 
Bank, formerly Fidelity Union Trust Company, a corporation 
incorporated under the laws of New Jersey, with its 
registered office at 765 Broad Street, Newark, N.J., is - by 
assignment, pursuant to the Twenty-Third Article of the Trust 
Indenture of May 4, 1955, known as the Sandoz Trust, which 
indenture by reference is made a part hereof and is 
hereinafter referred to as "The Trust", dated November 18, 
1981 from SANDOZ LTD. (also known as SANDOZ AG), a 
corporation incorporated under the laws of Switzerland, with 
its registered office at Basle, Switzerland, - the owner of 
the entire right, title and interest in and to United States 
Letters Patent No. 4,755,534 which issued July 5, 1988. 

for PROPENYLAMINES , PHARMACEUTICAL COMPOSITIONS CONTAINING 
THEM AND THEIR USE AS PHARMACEUTICALS 

WHEREAS, pursuant to Article Six (c)(2) of the 
Trust, SANDOZ LTD. has the right to withdraw any part of the 
Trust estate during Condition I .of the Trust and wherein 
Condition I has been since the date of indenture and is still 
in existence, and whereas by letter dated January 7, 1993, 
SANDOZ LTD. has duly authorized withdrawal from the Trust 
Estate of United States Letters Patent No. 4,755,534; 

NOW, THEREFORE, FIRST FIDELITY BANK, N.A., the 
Executive Trustee in the Trust, hereby assigns said property, 
namely the aforesaid ^ ^ 

United States Letters Patent No. 4,755,534 

and any and all divisions, reissues, continuations and 
extension thereof, any and all United States Letters Patents, 
which may be granted therefor, to the said SANDOZ LTD.; 

IN WITNESS WHEREOF, FIRST FIDELITY BANK, N.A., has 
caused these presents to be signed by its proper corporate 
officers thereunto duly authorized and its corporate seal to 
be hereunto affixed. 

Dated this Jl^ day of /=i^^.<'<>^>5ie / , 1993. 

FIRST FIDELITY BANK, N.A. 
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[57] ABSTRACT 

A compound of the formula: 

Ri m Rs I 
I 1 I 

R2— C— N— CH— CH=CH— R« 

wherein the double bond is in the trans configuration 
and Rt is a radical of formula Ila, 




R2, R3» Rsi R? and R« are each hydrogen, 

R4 is methyl, and 

R6 is a radical of formula Ilia 

-C-C-Rii Ilia 

where Ru is n-butyl, tertiary butyl or phenyl or a che- 
motherapeutically acceptable acid addition salt thereof; 

processes for their production, their use as pharmaceuti- 
cals and pharmaceutical compositions containing them. 

7 Claims, No Drawings 
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PROPENYLAMINES, PHARMACEUTICAL 
COMPOSITIONS CONTAINING THEM AND 

THEIR USE AS PHARMACEUTICALS ^ 

This is a continuation of application Ser. No. 233,559, 
filed Feb. 11, 1981, and now abandoned which in turn is 
a continuadon-tn-part of application Ser. No. 180,207, 
filed Aug. 21, 1980, now abandoned. lo 

This invention relates to propenylamines, processes 
for their production, pharmaceutical compositions con- 
taining them and their use as pharmaceuticals. 

The invention provides compounds of formula I, 



III 

Rl— C— N— CH— CH=CH— R« 

20 

wherein (a) K\ represents a group of formula 




and R2 represents hydrogen or lower alkyl, or Ri and 
R2 together represent a group of formula 




Ilh 



Hi 



whereby in the formulae Ila to Ili, 

R7 and Rs represent, independendy, hydrogen, halogen, 

trifluoromethyl, hydroxy, nitro, lower alkyl or lower 

alkoxy, 

R9 represents hydrogen, halogen, hydroxy, lower alkyl 

or lower alkoxy, 
X represents oxygen, sulphur, imino, lower alkyl imino 

or a radical of formula — (CH:)/- — , 
p is 1, 2 or 3, 
r is 1, 2 or 3, 
s is 3, 4 or 5, 
t is 2, 3 or 4, and 
V is 3, 4, 5 or 6; 

R3 and R5 represent, independendy, hydrogen or lower 
alkyl, and 

R4 represents Ci.«alkyl or C3-8cycloalkyI-(Ci-«)-alkyl; 
. and . . 

R« represents a group of formula 

— c=c— Rii nu — c=CH2 nib 
Rn ■ 

or 

Ri3 

, . — C=C Z IIIc 

Ru 

wherein 

Rn represents hydrogen, optionally a-hydroxy sub- . 
stituted alkyl; alkenyl, alkynyl, cycloalkyi, cy- 
cloalkylalkyl, phenyl, phenalkyl or ihicnyl, 

R12, Ruand R 14 represent, independently, hydrogen 
or lower alkyl, and 




represents a C5.8 cycloalkylidene radical optionally 
containing a double bond; . or 

(b) Ri represents a group of formula Ila to Ilg as 
defined under (a), 
R2 represents hydrogen or lower alkyl, 
R3 and R4 together form a group — (CH2)tt — , wherein 

u is an integer of 1 to 8, and 
Rj and R^ have the meanings given under (a). 

Any lower alkyl or lower alkoxy radical has prefera- 
bly 1 to 4 carbon atoms, especially 2 or 1 carbon atoms. 
Unless otherwise stated alkyl moieties preferably have 1 
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to 12 carbon atoms especially 2 to 8 carbon atoms, par- 
ticularly 2 to 6 carbon atoms and most preferably 3 to 5 Rj^ vii 
carbon atoms and if bridging 1 to 4 particularly 1 or 2 RuXCCh"^ 
carbon atoms. Any alkenyl or alkynyi radical has pref- ^ \ 
erably 3 to 6 carbon atoms, especially 3 to 4 carbon 

atoms, e.g. allyl, propenyl or propynyl. Such alkyl, t..„„ j„ . ^ 

alkoxy, alkenyl and alkinyl groups can be straightK:hain ^t'^n'^of or "^'"^"^ ^<^^P^^<^^rMly hy- 

or branched. A preferred cycloalkylidene i^ical is Jo'X'n^'the do^^^ between R6 and the nitro- 

cyclohexyUdenc. The term cycloalkyl is to be under- lo ^^^^ is in trans configuration (compounds Id) re- 
stood as mcludmg polycyclo groups such as bomyl or ducing a compound of formula VIII, 
adamantyl but is preferably cyclohexyl or cyclopentyl. 
Conveniently R7 and Rg are identical and are both Ri R4 Rj viii 

hydrogen. Conveniently R9 is hydrogen or halogen. In III 

lib and lie the bond to the carbon atom to which R2 R2-C-N-CH-c=c-R6 
and R3 are attached is conveniently attached meta to X 
and para to the ring nitrogen, respectively. X is conve- 
niently sulphur, imino or lower alky lamino. Ri is prefer- wherein Ri to R* are as defined above, with 
ably a radical of formula lib, lie or Ud, or especially 20 diisobutylaluminumhydride, or 

Ila. R2 is preferably hydrogen. R3 is preferably hydro- ^ (^) ^ represents a group of Illb or IIIc as 

gen and R4 is conveniently alkyl. R5 is convenienUy ^ «^°^P f^™^^^ 

hydrogen. 

The values of p, r, s, t, u and v are conveniently 

chosen to produce a seven- preferably a five- or six- ^ — esc— c=C 

memberedring. i,^ ^r^, 

The double bond between R6 and the nitrogen atom 

preferably has the trans-configuration. wherein R15. R16 and Ri7 are as defmed above (corn- 

Halogen stands for fluorine, chlorine or bromine, 20 pounds le) splitting off water from a compound of for- 

preferably chlorine or bromine. mula 
The present invention also provides a process for the 

production of a compound of formula I, which com- R| FU Rs 

prises 

(a) when represents a group of . formula Ilia, as 35 J 
defined above, (compound la), reacting a compound of 



I I r 

R2-C-N— CH— CH==CH— RV" 



formula IV, 



wherein 

Ri to Rj are as defined above, and 
^> ^40 Rfi'" represents a group of formula Ille, Illf, or Illg, 



R2— C— NH— R4 
R3 



wherein 45 
Ri to R4 are as defined above, with a conpound of for- 
mula V, OH Rm 



liig 




Ille 



R5 V 
1 50 
A— CH— CH=CH— R6' 

wherein 

A is a leaving group, R3 is as defined above, and 
R«' stands for a group of formula Ilia, as defined above, 55 

(b) wh«i K6 represents a group of formula Illa, l^^,^^^ and Z are as defined above, or 
wherem Rn represents a-hydroxyalkyl (compounds ^^^^ represents hydrogen or lower alkyl and 

lb), reacting a metalated compound of formula Ic. ^ represents Ci^yl or C3.8cycIoalkyl-{Ci^)-alkyl 

(compounds Ig), introducing the group R4' into a com- 
Ri R4 Rj Ic pound of formula IX, 

III 

R2— C— N— CH— CH=CH— C=CH 

I Rl Rj IX 

R3 65 I I 

R2— C— NH— CH— CH=CH— R6 

wherein Ri to R5 are as defined above, with a carbonyl R3' 
compound of formula VII, 
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wherein neously to the alkylation, for example by use of formic 

Ri, R2, Rj and R« arc as defined above, acid which may serve both as reducing agent and as a 

R3' represents hydrogen or lower alkyl. and reaction medium. The reaction is preferably carried out 

R4' represents Ci-6alkyl or C3.8cycloaIkyl-{CM)-aJkyL at raised temperature, in particular at the boiling point 

Process (a) may be effected in conventional manner 5 of the reaction mixture, 

for the production of tertiary amines by condensation pj-ee base fonns of the compounds' of formula I may 

from analogous starting materials. The process may be ^ converted into salt forms and vice versa. Suitable 

effected in an inert solvent such as a lower alkanol. e.g. ^^id addition salts are e.g. hydrochloride, hydrogen 

ethanol. optionaUy in aqueous admixture, an aromatic ftimarate or naphthaline- 1. S^iisulphonate. 

hydrocarbon solvent, e.g. b«zenc or toluene, a cyclic 10 compounds of the formula I and their iniermedi- 

ether, e.g. dioxane or a carboxyhc aad dialkylamide ^ ^ ^^^^ of isomeric mixtures of 

solvent, e.g. dmietiiy fonnamide. The reaction tempera- ^^^^ ^^^^ ^^^^ ^^^^ ^ ^ ^ ^^^^ 

Uirc is convemenUy from room temperature to the boU- according to established methods. Alternatively, iso- 
mg temperature of the reacuon mixture, preferably fu wl • w • Tu 

room temperature. The reaction is conveiliendy ef- 15 of the compounds can be obtamed by using the 
fected m the presence of an acid binding agent, such as appropriate isomer of the startmg material. Unless oth- 
an alkali metal carbonate, e.g. sodium carbonate. The ^« compounds are always to be under- 

leaving group A is conveniently iodine or preferably stood as being mixtures of these isomers, 
chlorine or bromine, or an organic sulphonyloxy group The starting materials of formula IV are in part new 
having 1 to 10 carbon atoms, eg. alkylsulphonyloxy, 20 and can be prepared by reacting in conventional manner 
preferably having 1 to 4 carbon atoms such as mesy- a compound of formula X, 
loxy, or alkylphcnylsulphonyloxy preferably having 7 

to 10 carbon atoms such as tosyloxy. Ri X 

Process (b) may be effected in conventional manner, — c— HmJ 

for example by metalating the compound of formula Ic, 25 ^ i 

e.g. with butyllithium in an inert solvent such as an R3 
ether e.g. tetrahydrofuran and subsequently reacting 

the metalated compound of formula Ic, thus obtained, with a compound of formula XI, 
preferably without isolation with a compound of for- 
mula VII. 30 R4-NH2 XI 

The reduction with diisobutylaluminium hydride 
(DIB AH) according to process (c) is preferably carried wherein in the formulae X and XI Rt to R4 are as de- 
out in an inert solvent e.g. in an aromatic hydrocarbon fined above and Hal stands for halogen, 
such as toluene or benzene and at room temperature or The starting materiab of formula V are in part new 
raised temperature e.g. 35* to 40* C, 35 and can be prepared by reacting a compound of formula 

The splitting-off of water according to process (d) XII, 
can be carried out with a stiitable agent such as an mor- 

ganic acid, e.g. hydrochloric or sulphuric acid, an or- R6'H xn 

ganic acid, e.g. methanesulphonic acid, bezenesul- 

phonic acid or p-toleuensulphonic acid or an inorganic 40 according to the following scheme 
or organic acid anhydride or -halide e.e. POCI3 in an 
inert solvent An excess of an acid halide if used can act 

as reaction medium whereby the reaction is carried out R«'H >R«'® Me© + R5— CH=CH— CHO > 

in the presence of an acid binding agent such as a ter- ^^^^ 
tiary amine, e.g. a trialkylamine or pyridine. Reaction 45 

temperatures vary according to reaction conditions and _ ^ha 

lie for example between - 10* and 1 80* C. The splitting- R6'— CH— ch=ch- Rj >v 

off of water can also be carried out with the help of OH 
polyphosphoric acid at temperatures between 80* and xv 
120* C. whereby inorganic acids such as phosphoric 50 

acid, organic acids such as acetic acid or an excess of whereby R^', R5 and A are as defined above and Me© 
{>olyphosphoric acid can serve as solvent. represents a metal cation. 

Process (e) may be effected in manner conventional The starting materials of formula VIII are new and 
for the "alkylation" or secondary amines (the term "al- can be prepared (a^ by subjecting a compound of for- 
kylation" being used here to denote introduction of any 55 mula IV, defined above, and compounds of formulae 
of the hydrocarbyl groups R4), for example by direct XVI and XVII 
"alkylation" with an "alkylating" agent, for example a 

halide or sulphate, or by reductive alkylation, in partic- HC-c— R« xvi 

ular by reaction with an appropriate aldehyde and sub- 
sequent or simultaneous reduction,. Reductive "alkyla- 60 and 
tion'* is suitably effected by reacting a compound of 

formula EX in an inert organic solvent, such as a lower RjCHO xvii 

alkanol, e.g. methanol, and at an elevated temperature, 

in particular at the boiling temperature of the reaction to a Mannich reaction or 

mixture with the correspondmg aldehyde. The subse- 65 (bO in the case when R^ represents a group of formula 
quent reduction may be effected with, for example, a Illa as defined above by reacting a compound of for- 
complex metal hydride reducing agent, e.g. NaBH4 or mula IV as defined above with a compound of formula 
NaCNBHj. The reduction may also be effected simulta- XVIII 
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HC=C— CH— A 



XVIII 



to give a compound of formula XIX, 



Ri R4 Rs 
I I I 
R J— C— N— CH— C= CH 

R3 



XIX 



CH3.c0.Rn 



XXVI 



whereby in the formulae XXV and XXVI Rn is as 
defined above. , 
5 The compounds of formulae IVa and IVb 
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Rl— CH— NH^ IVa; Ri— C— NH^ IVb 
R2 



and subjecting this to a Cadiot-Chodkiewicz coupling 
reaction with Cu+ and a compound of formula XX, 



can be prepared according to the following scheme 



R^'Hal 



XX 



15 



Rl R4 R3 OH 
lit I 
R2— C-N— CH— C=C— C— CH3 
I I 

R3 Rii 



XXI 



25 



whereby in the formulae XVI to XXI Ri to R«, R^'. Rn. 
A and Hal are as defined above. 

The starting materials of formula IX are new and can 
be prepared for example by reacting a compound of 30 
formula XXII, 



R2— C— NH2 
R3' 



with a compound of formula XXIII 



XXII 



O— C-CH=CH— R« 

to give a compound of formula XXIV 



R2— C— N=C-CH=CH— R« 
Rj' 



45 



XXIV 



50 



and reducing the e.g. with a complex hydride such as 
NaBH4, whereby in the formulae XXII to XXIV Ri. 
R2, R3', R5 and R6 are as defined above. 

Compounds of formula XXI can be prepared (a") by 
subjecting a compound of formula IV as defined above, 55 
a compound of formula XVII as defined above, and a 
compound of formula XXV, 



OH CH3 

1/ 

HC=C— C 

\ 

Rii 



XXV 



60 



to a Mannich reaction, or 

(b'O metalating a compound of formula XIX, as de- 65 
fined above, and reacting the metal compound thus 
obtained with a carbonyl compound of formula XXVI, 



or (cO when R^ represents a group of formula Illb as 
defined above splitting off water from a compound of 
formula XXI, 20 



/(CH2)u\ /(CH2)uv 

Rl-MgBr + N=C-dCH3— >Ri-C=N:^ XXIX 

metal R2 
reduction compound 



XXVII 



XXVIII 



V V 

IVa IVb 



35 



XXIII 40 



whereby in the formulae IVa, IVb and XXVII to XXIX 
Ri, R2 and u are as defined above. 

The starting materials of formula If wherein R6'" 
represents a group of formula Ille or Illf as defined 
above are new and can be prepared by reduction with 
LiAlH4 of a compound of formula XXIa, 

R| R4 R5 XXIa 
R2— C— N— CH— C=C— R6"" 
R3 

wherein Ri to R5 are as defined above and Re"" repre- 
sents a group of formula Ille or Illf as defined above. 

Compounds of formula XX are in part new and can 
be prepared by reacting a compound of formula XII, as 
defined above, with butyllithium and a halogen. 

The new compounds of formulae IV, V, VIII, IX XX 
and If also form part of the invention. The remaining 
intermediate compounds are either known or can be 
prepared according to known methods or as hereinbe- 
fore described. 

The compounds of formula I are useful because they 
possess chemotherap)eutic activity. In particular, they 
are useful as antimycotic agent?, as indicated in vitro in 
various families and types of mycetes, including Tricho- 
phyton spp, Aspergillus spp, Microsponim spp and 
Sporotrychium schenkii and Candida spp at concentra- 
tions of, for example 0.01 to 100 ftg/ml, and in vivo in 
the experimental skin mycosis model in guinea pigs. In 
this model, gtiinea pigs are infected by subcutaneous 
applications of Trichophyton Quinckeanum. The test 
substance is administered daily for 7 days beginning 24 
hours after the infection either by local application by 
rubbing the test substance (taken up in polyethylene 
glycol) on the skin surface, or peroraJly or sub-cutane- 
ously, the test substance being administered as a suspen- 
sion. The activity is shown on local application at con- 
centrations of for example 0.01 to 5%. The oral activity 
is shown in vivo in the guinea pig — Trichophytosis 
model at dosages of. for example 2 to 70 mgAg. 

For the above-mentioned use, the dose administered 
will of course vary depending on the compound em- 
ployed, mode of administration and treatment desired. 
However, in general, satisfactory results are obtained 
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when administered at a daily dosage of from 1 to 100 
mgAg of animal body weight, conveniently given in 
divided doses two to four times daily, or in sustained 
release form. For the larger manmials, the correspond- 
ing daily dosages are in the range of from 70 to 2000 mg, 5 
and dosage forms suitable for oral administration com- 
prise from 17.5 to 1000 mg. The invention therefore also 
concerns a method of treating diseases or infections 
caused by mycctes using a compound of formula L 

The compounds may be used in free base form or in 10 
the form of chemotherapeudcally acceptable acid addi- 
tion salts. Such salt forms exhibit the same order of 
activity as the free base forms. Suitable salt forms are 
e.g. hydrochloride, hydrogen fumarate or napththaline- 
l,5-di5ulphonate. 15 

The compounds may be admixed with convendonal 
chemotherapeudcally acceptable diluents and carriers, 
and, opdonaUy, other excipients and administered in 
such forms as tablets or capsules. The compounds may 
alternatively be administered topicaOy m such conven- 20 
tional forms as ointments or creams or parenterally. The 
concentrations of the active substance will of course 
vary depending on the compound employed, the treat- 
ment desired and the nature of the form etc. In gereral, 
however, satisfactory results are obtained e.g. m topical 25 
application forms at concentrations of from 0.05 to 5, in 
particular 0.1 to 1 wt %. 

Such compositions also form part of the invention. 

Examples of preferred compound groups are 

(i) compounds of formula I wherein R« represents a 30 
group of formula Ilia wherein Rn represents alkyl 
preferably Ci-Cgalkyl, more preferably C2-C6alkyl, 
most preferably Ca-Csalkyl for example n- or in partic- 
ular t-butyl; 

(ii) compounds of fonnula I wherein represents a 35 
group of formula III wherein Rn represents a-hydroxy 
substituted alkyl; alkenyl, alkynyl, cycloalkyl, cy- 
cloalkylalkyl, phenyl, phenalkyl or thienyl; 

(iii) compounds of formula I wherein Rn represents 
alkyl, alkenyU alkynyl, cycloalkylalkyl, phenyl or phe- 40 
nalkyl and all other substituents are as defined under 
formula I; 

(iv) compounds of formula I wherein 
(a) 

Ri represents a group of the formula Ila, lib. He, 45 

R2 represents hydrogen, 

R3 represents hydrogen, 

R4 represents lower alkyl, 

Rj represents hydrogen or lower alkyl, or 

R3 and Ri togetiier form a group — (CHz)** — or 50 

(b) wherein 

K\ and R2 together represent a group of the fonnula llh, 
R3 represents hydrogen, 
R4 represents lower alkyl, 

R5 represents lower alkyl and 55 
R« is as hereinbefore defined, 

whereby within these groups R^ is preferably a group of 
formula Ilia as hereinbefore defined or as described 
under (i) or (ii) above and/or Ri is preferably a group of 
formula Ha. 60 

Preferred meanings of the substituents in the com- 
pounds of the formula I are such as set out hereinbefore. 

Compounds of formula I are generally preferred 
wherein the double bond between R« and the nitrogen 
atom is in trans-configuration. 65 

Particularly preferred mdividual compounds are: 
N-methyl-N-(l-naphihylmcthyl)-non-2(trans>en-4- 
ynyl-1 -amine and N-methyl-N-{l-naphthylmethyi)-6,6- 



dimethyl-hept-2(trans)-en-4-ynyl-l-amine, and their 
hydrochlorides. 

The following Examples illustrate the invention 
whereby all temperatures are in degrees centigrade. 

EXAMPLE 1 

trans-N-{3-Ben2o[b]thiophenemethyl)-N-methyl-non-2- 

en-4-ynyl-l-amine and 
cis-N-(3-Ben2o[b]thiophenemethyl>N-methyl-non-2- 
en-4-ynyI-l -amine [process (a)] 

12 g l-Bromo-2-nonen-4-yne (cis/trans mixture) are 
added dropwise to a mixture of 10.5 g N-(3-Ben2o[b]thi- 
ophenemethyl)-N-methyIamine, 8,2 g K2CO3 and 100 
ml dimethylformamide and stirred overnight. The reac- 
tion mixture is filtered and the solvent removed under 
vacuum. The residue is partitioned between ether and 
saturated aqueous NaHCOs, the organic phase dried, 
concentrated under vacuum and chromatographed 
over kieselgel using toluene/ethylacetate 4:1 as eluant. 
The trans isomer is eluted first followed by the cis iso- 
mer. Both are oils. 

EXAMPLE 2 

trans-N-MethyI-N-{l-naphthylmethyl)-6-hydroxy-6- 
methyl-hept-2-en-4-ynyl-l -amine [process (b)] 

10.7 ml of a 15% butyllithium solution in hexane are 
added dropwise to 3 g of trans N-methyl-N-<l-naph- 
thylmcthyl)pent-2-en-4-ynyl-l-amine in absolute tetra- 
hydrofuran and reacted after 30 minutes with a solution 
of 1.79 g of acetone. The reaction mixture is stirred for 
24 hours at room temperature, poured onto ice and 
extracted with chloroform. The organic phase is 
washed, dried and concentrated under vacuum. After 
chromatography over kieselgel (eluant toluene/ethyl 
acetate 4:1) the tide compound is obtained as an oil. 

EXAMPLE 3 
(a) 

trans-N-Methyl-N-(l-naphthylmcthyl)-non-2-en-4- 
ynyl-l-amine [process (c)] 

72 ml of a 1.2M solution of DIB AH in toluene are 
added dropwise to a solution of 5 g N-meihyl-N-(l- 
naphthyImethyI)-2,4-nonadiynyl-l -amine in dry toluene 
and the resulting mixture stirred under protective gas 
overnight at 40' and then for 24 hours at room tempera- 
ture. 

The excess reagent is broken down with 2N NaOH 
under cooling and the reaction mixture extracted with 
ether. The organic phase is dried, concentrated under 
vacuum and chromatographed over kieselgel (eluan- 
t— toluene/ethylacetate 95:5). The tide substance is 
isolated as an oil. 

(b) Hydrochloride salt 

The compound from (a) is converted to its hydro- 
chloride in conventional manner e.g. by treating with 
4N ethanolic HCl and melts after recrystallisation at 
118'-12r C. 

EXAMPLE 4 

N-MethyI-N-{l-naphlhylmethyl)-deca-2-<trans),6(cis)- 
dien-4-yny 1- 1 -amine 

1 g 

trans-N-Methy l-N-< 1 -naphthy Imethy l)-6-hy droxy-dec- 
2-en-4-ynyl-amine arc refluxed under a water separator 
with 570 mg p-toluenesulphonic acid (monohydraie) in 
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benzene. The mixture is cooled after 2 hours, the or- 
ganic phase shaken a number of times with saturated 
aqueous NaHCO}, dried and concentrated under vac- 
uum. The residue is chromatographed over kieselgel 
(eluant— toluene/ethylacetate 9:1) to give the title 
product. 

EXAMPLE 5 

N-Methyl-N-{l-naphthylniethyl>-4-cycIohexyl-2- 
(trans)-4-pcntadienyl-l -amine (A) and 
N-Methyl-N-(l-naphthylmethyl)-4-cyclohexylidenyI-2- . 
(trans)-penteny 1-1 -amine (B) 

1 g N-Methyl-N-{ 1 -naphthy knethyl)-4-hydroxy-4- 
cyclohexyl-2-pentenyl-l-amine is refluxed under a 
water separator with 570 mg p-toluenesulphonic acid 
(monohydratc) in benzene. The mixture is cooled after 
2 hours, the organic phase shaken a number of times 
with saturated aqueous NaHCOs, dried and concen- 
trated under vacuum. The residue is chromatographed 
over kieselgel (eluant— toluene/ethyl acetate 9:1) to 
obtain first tide product (A) followed by tide product 
(B) as oils. 



10 



15 



20 
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EXAMPLE 6 



.trans-N-Methyl-N-<l-naphthylmethyl)-4-cyciohexy- 
lidenyi-2-buten-yl-amine [process (e)] 

3 g (l-Naphthylmethyl)amine and 2.86 g 4- 
cyclohexylidenyl-2-butenal are stirred in ether together 
with a 4 A molecular sieve. The reaction mixture is 
filtered and concentrated under vacuum. The residue is 
taken up in methanol, treated with 800 mg NaBR* and 
stirred for 2 hours at room temperature. 

The reaction mixture containing the secondary amine 
thus obtained is taken directly for reductive methyl- 
ation, 8 ml 37% aqueous formaldehyde solution are 
added and refluxed for 1 hour. The mixture is then 
treated under ice-cooling with 3.6 g NaBH4 and stirred 
for 16 hours at room temperature. The resulting mixture 
is concentrated under vacuum, the residue partitioned 
between saturated NaHCOa and ethyl acetate and the 
organic phase dried and concentrated. The title sub- 
stance is obtained by chromatography over kieselgel 
(eluant — toluene/ethyl acetate 4:1) as an oil. 

The following compounds of formula I can be ob- 
tained in an analogous manner. 



TABLE I 



Example 



Rj R3 R4 R3 



R6 



Conf.' Physical data Proc. 




CH3 H 



— CSC— (CH2)3— CH3 



trans oil 
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H H CH3 H 
H H CH3 H 



H H CH3 H 



CIS oil 
CIS oil 



trans oil 



11 
12 



Crr 



H H CH3 H 
H H. CH3 H 



cis oil 
trans oil 



13 
14 




H , H CH3 H 
H H CH3 H 



-C=CH 



cis^ oil , 

^ trans mp 

. (hydro- 
chloride) 
150-135* 



a. e 
a,c.e 



H R3 + R4 + N H 




trans mp 

(hydro- 
chloride) 
lJO-133' 



16 



H H CH3 H 



-C=C-C(CH3)3 



trans m.p. 

(hydro- 
chloride) 
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Example Rj R2 R} R4 R5 Conf. Physical data Proc. 

199-202' 
(crystal 
invertion 
above 1J3*) 



17 
18 
19 




H 
H 
H 


H 
H 
H 


CH3 
CHj 
CH3 


H 
H 
H 


— C=C-C6H5 


cis 
trans 
cis 


oil 
oil 
oU 


a, e 
a.c.e 
a, e 


20 




H 


H 


CH3 


H 


^CH3 

— C=C-CH 
\ 

C2H5 


trans 


m.p. 
(hydro- 
chloride) 
160-162* 


a,c.e 


21 




M 


u 

n 


CH3 


n 




cis 


oil 


a,e 


22 




H 


H 


CH3 


H 


CH3 

/ 

— C=C— CH2— CH 

CH3 


trans 


m.p. 
(hydro- 
chloride) 
124.126' 


a,c.e 


23 




H 


H 


CH3 


H 




cis 


oil 


a, c 


24 




H 


H 


CH3 


H 


c-cl J 
— c=c— ^ ^ 

s 


trans 


oU 


a,c,e 


23 




H 


H 


CH3 


H 


OH 
1 

— CSC— C— CH3 

CH3 


trans 


oil 


c,e 


26 




H 


H 


CH3 


H 


OH 
1 

— C= C— C— C2H3 
C2H3 


trans 


oil 


b.c.e 


27 




H 


H 


CH3 


H 


OH 
1 

— C=C— CH— (CH2)3— CH3 


trans 


oil 


b.c.e 


28 




H 


H 


CH3 


H 


OH 
1 

— C=C— C— CH3 

C2H5 


trans 


oil 


b,c.e 


29 




H 


H 


CH3* 


H 


OH 
1 

— C=C— C— CH3 
C(CH3)3 


trans 


oil 9 


b.c.c 


30 

31 
32 
33 




H 

H 
H 
H 


H 

H 
H 
H 


CH3 

CH3 
CH3 
CH3 


H 

H 
H 
H 


— C=C— (CH2)3— CH3 

— C=C— (CH2)2— CH3 
— C=C— (CH2)4— CHi 
— C=C— <CH2)5— CH3 


trans 

trans 
trans 
trans 


mp 

(hydro- 
chloride) 
118-121' 
oil 
oil 
oil 


a. e 

a.c.e 
a.c,e 
a.c,e 


34 




H 


R3 + R4 + N H 


— C=C— (CHih— CH3 


trans 


oil 


a,c 




35 " H " H — C=C— (CH2)3— CH3 trans oil a.c 

36 " H H CH3 H — C=C— CH=CH— (CH2)2— CH3 trans oil a.c,e 

37 " H H CH3 H — CSC~"C=CH CH iT^ns oil a.c.d 

C2H3 
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Example 



R2 R3 R4 R5 



R6 



Conf. Physical data' Proc. 



38 



39 



40 



41 



42 



43 



44 



H H CH3 H 



H H CH3 H 



H H CHj H 



H H CH3 H 



H H CH3 H 



H H CH3 H 



H H CH3 H / 



45 


H 


H 


CH3 


H 


46 


H 


H 


CH3 


H 


47 


H 


H 


CHj 


CH3 


48 


H 


H 


CHj 


CH3 


49 


H 


H 


CH3 


H 


50 


H 


H 


CH3 


H 


51 


H 


H 


CH3 


H 


52 


H 


' H 


CH3 


H 


53 


H 


H 


CH3 


H 


54 


H 


H 


CH3 


H 


53 jt 


H 


H 


CH3 


H 




1 



— C=C— C— CH.CH3 

CH3 

— C~C-C=CH2 
C(CH3)3 



— C=CH2 



I 

C6H3 
-C=CH2 



CHj.CH 



CH3 



— C=5CH2 
(CH2)3-CH3 

— C=CH2 
C(CH3)3 



<5 



"CH 



— C=C— CH2OH 
-C=C-(CH2J3— CH3 



CH, 

— C™C— C— C2H3 

CH3 




irans oil 



trans oil 



trans oil 



trans oil 



trans oil 



trans oil 



trajis oil 



tram oil 



trans oil 



trans oil 

trans oil 

cis oil 

trans oil 



cis oil 
trans oil 



cis oil 
trans oil 



cis oil 
trans oil 



a.c.d 



a.c.d 



c.d. 



c.d. 



c,d. 



c.d, 
e 



cd 



b.c,e 
a,c,e 
a,e 

a.c,c 



a.e 
a,c,c 



a,c 
a.c,c 



a.e 
c.d.c 
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Example K{ R2 R} R4 Rj R6 Conf. Physical dara Proc. 

36 . H H CH3 H — C=C— C(CH3)3 cis oil a.c,e 




OCH3 

57 " H H CH3 H " cis oil 

58 Ri -f R: H CH3 H / ^ trans oil c.d.e 

— CH= 




59 H CH3 H — C=C— C(CH3)3 trans oil 

In the following table NMR data are given. Data -continued 

comprises peaks in ppm relative to TMS as standard in Example homer Spectrum 
CDCL3. Types of peaks are 25 2 x 6.5 Hz. 1 olef. H): 3.65 (dm. J« 

m=multiplet 16 Hz. l clef. H>. 3.63 (5, 2Hy, 3.1 

dt = double triplet (d, J =.6.3 Hz, lay, Z2-2.4 (m. 2H); 

dm=double multiplet ^25 (s. my 1.2-1.7 (m. 4H): 0.9 (m. 3H). 

. 13 cis . 6 = 7.1-7.8 <m. 5H); 6.0 (dt, J=.ll and 

3 — Singiei ^ 2 X 6.3 Hz, I clef. H); 3.64 (dm. J = 

11 Hz, 1 clef. H); 3.66 (s. 2H); 3.35 



d= doublet ^ 
t= triplet 

ps.t=p3cudo triplet 
dd= double doublet 



t = triplet (d. J « 6.3 Hz, 2H); 2.2-2.4 (m. 2H); 

ps.t = P3CUdo triplet <». 3H>. 1.2-1.7 (m. 4H): 0.9 (m, 3H). 



16 trans 5 = 8,2-8.35 (m, 1H>. 7.7-7.9 (m, 2H); 7.3- 

7.6 (m,4H): 6.18 (dt,J = l7 and 2X7 Hz); 5.65 
dbr=doublc broad • ■ (dm, J=. 17 Hz, 1H>. 3.9 (s, 2H); 3.12 (dd. J= 

br= broad 35 7 u. 1 Hz, 2H); 2,22 ($. 3H): 1.23 ($. 9H). 

qua=quartet »7 cis 6 ~ 8.2-8.35 (m, IH); 7.7-7.9 (m. 2H); 

^br=W bread ^^^K^/»inrfH^,:^ 
SCXt=SCXtupiCt 3.92 (J, 2Hy 3.38 (d. J=6.5 Hz. 2H): 

ddd=doublc double doublet 2.26 (1, 3H>, 1.27 (s. 9H). 

Sbr=sinRle broad 40 18 • trans 6 = 8.2-8.35 (m. IH); 7.7-7.9 (m. 2H); 

^ 7.2-7.6 (m. 9Hh 6.36 (dt, J= 16 and 

2 X 6.3 Hz, 1H>. 5.9 (dm. J=> 16 Hz. IH); 
3.94 (s, 2H); 3.22 (d. J = 6.5 Hz, 2H): 
2.28 (s, 3H). 



Example Isomer Spectrum 



1.7 trans 5 « 7.7-8.0 (m, 2H); 7.15-7.45 (m. 4H); 19 cis 6 = 8.2-8.4 (m. 1H>, 7.7-7.9 (m. 2H): 

6.14 (dt. J» 16 and 2 X 6.5 Hz. 1 olef. H>. 45 7.2-7.6 (m, 9H>. 6.20 (dt. J=» 1 1 and 2 

6.65 (dm. J=- 16 Hz, 1 olcf. H); 3.72 6.5 Hz, IH); 5.85 (d. J= 11 Hz. IH); 

($, 2H); 3.10 (d, J =6.5 Hz, 2H); 2.3 3.98 (s. 2H>. 3.30 (d. J = 6.5 Hz. 2H): 

(m. 2H>. 124 (s, 3H); 1.2-1.7 (m. 4H): 2,30 (s, 3H), 

0.9 (ps.L. 3H), 20 trans 5 = 8.2-8.4 (m, IH); 7.7-7.9 (m. 2H): 

1.8 cis 8 = 7.7-8.0 (m. 2H); 7.15-7,45 (ra, 4H); 7.3-7.6 (ra, 4H); 6.20 (dt. J= 16 and 2 x 

6.0 (dt, J= 11 and 2 X 6.3 Hz. I clef. H); ,^ 6,5 Hz. 1H>. 5.80 (dm. J=. 16 Hz, IH); 

5.64 (dm. J= n Hz. 1 olef, H); 3.66 3.90 (s, 2H); 3. 14 (d, J = 6.5 Hz. 2H): 

(V 2H>. 3.33 (d. J = 6,3 Hz, 2H); 2.34 2,3 (m. IH); 2.24 (s. 3H); 1.2-1.7 

(ra, IHh 2.28 (s, 3H>, 1.2-1.7 (m. 4H); (m. 2H); 1.18 (d. J = 7 Hz, 3H); 1.0 (t. 

0,9 (ps.t^ 3H). ■j = 7H2,3H). 

9 cis 8 = 8.2-8.4 (m, IH); 7.7-7.9 (m, 2H); - 21 cis 6 « 8.2-8.4 (m, IH); 7.7-7.9 (m. 2H); 

7.3-7.6 (m, 4H); 6.03 (dt, J= 10.8 + 2 X 7 Hz. 7.3-7.6 (mC 4H); 6.05 (dt, J = 1 1 and 2 x 

M olef. H); 5.65 (dm, J=10.8 Hz. 1 olef. H); 55 6.5 Hz, IH>. 5.67 (dm. J=1I Hz. IH); 

3.92 (s, 2H>. 3.38 (dd. J = 7 u. 1.3 Hz. 3,94 (s. 2H>. 3.40 (d. J = 6.5 Hz. 2H); 

2Hy 134 (m. 2H>, 123 ($, 3H>. 1.2-1.8 135 (m, 1H>. 128 (s, 3H>. 1.2-1.8 

(m, 4H>. 0.94 (m. 3H). (m, 2H); 1.20 (d, J=7 Hz, 3H); 1.02 

10 trans 8 « 6.9-7.2 (m, 3H>. 6.12 (dt, J= 16 and (t, J = 7 Hz, 3H). 

2 X 6.5 Hz. 1 olef. H>. 3.64 (dm, 3 = 16 Hz, 22 trans 6 » 8.2-8.33 (m. IH): 7.63-7.9 (m. 2H): 

I olef. H); 3.4 (s. 2H); 3.05 (d. Jr.6.5 Hz, 60 7.3-7.6 (m, 4H); 6.20 (dt. 3 = 16 and 2 X 

2Hy, 17-19 (m, 4H); 12-2.4 (m, 2Hy. 6.5 Hz, IH); 5.68 (dm, J= 16 Hz. IH>, 

118 (s, 3H>. 1.65-1.9 (m, 4H); lJ-1,7 3.88 (s. 2H); 3.13 (d. J = 6.5 Hz. 2H): 

(m. 4H>. 0.92 (m. 3H). 2.22 (s. 3H>; 12 (m. 2H); 1.6-11 

11 cis 8 = 6.85-7.2 (m,3H>. 5.97 (dt.J« 11 and (m. IH); I.O (d, J=i7 Hz. 6H). 

6.5 Hz. I olef. ny 5.60 (dm. J = 1 1 Hz. 23 cis 8 = 8,2-8.4 (m. IH); 7.7-7.9 (m. 2H); 

I olcf. H>, 3.43 ($. 2Hy 3.30 (d, J = 6,3 Hz, 53 7.3-7.6 (m, 4H); 6.04 (dt. J= 12 and 2 x 

2H>. 2.7-19 (m. 4H>, 2.2-2.4 (m. 2H); 7 Hz. IH>. 5.65 (dbr. J= 12 Hz. IH); 

122 ($. 3H); 1.7-1,9 (m. 4H); 1.3-1.7 3.90 (s. 2H); 3.38 (d. J=7 Hz, 2H): 124 

(m. 4H); 0.93 (m. 3H). (s, 3H>. 12 (m, 2H): 1.6-2.0 (m. IH): 

12 trans 8 = 7.1-7.8 (m. 5H>. 6.14 (dt. J = 16 and ' 1,0 (d. 3 = 7 Hz. 6H). 
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Ejuunp)e Isomer Spectrum 



E:(ample Isomer Spectrum 



24 irans 



3.30 trans 



31 



trans 



32 trans 

33 trans 

34 trans 



35 trans 
4.36 trans 



37 trans 



38 trans 



39 trans 



3,44 . trans 
A 



40 trans 



4 1 trans 



6 ^ 8.2-8.4 (m. IH): 7.63-7.9 (m. 2H); 
7.3-7.6 (m, 4H): 7.13-7.3 (m. 2H): 6.93 
(m. IH); 6.36 (dt, J« 16 u. 2 X 6 Hz, IH); 
5.9 (dbr. J= 16 Hz, IH); 3.92 (s. 2H); 
3.20 (d, J = 6 Hz, 2H); 2.28 (s, 3H). 

fi = 8.2-8.35 (1 arora. H); 7.7-7.9 (2 
arom. H); 7.3-7,6 (4 arom. H): 6.17 
(du 1 olef. H. J= 16 + 2 X 6.3 Hz); 
3.67 (d, 1 clef. H, J = 16 Hz); 3.89 (s, 
2H>, 3.13 (d, 2H. J=^6.5Hz); 2.21 (s. 3H); 

2.2- 14 (m» 2H); 1.2-1,8 (4H); 0.8-1.05 
(m, 3H). 

identical with Ex. 3,30 except: 
5 = 2,28 (I, 2H); 1.35 (sext., 2H); 
1.0 (U 3H). 

idcnricaJ with Ex. 3»30 except: 

5 a 1.2-1.8 (m,6H). 
identical with Ex. 3.30 except: 
8 « 1.2-1.8 (m, 8H). 

8 = 8.5 (br, IH); 7.3-7.9 (m» 6H); 6.02 
(ddd, J = 5. 8 + 16 Hz, IH); 5.46 (dbr. 
J=16 Hz, IH); 3.80 (br. IH); 3.1-3.35 
(m. 2H); Z52 (dd, 8 + 14 Hz, IH); 2.0- 
135 (m, 3H); 1.6-10 <m, 6H); 1.54 
(scxL, J = 7 Hz, 2H>, 0.97 (t, J = 7 Hz, 3H). 
identical with Ex. 34 except: 
8 « 1.3-1.7 (m, 4H); 0.9 (ps.t, 3H). 
8 ^ 8.2-8.35 (m, IH); 7.7-7.9 (m, 2H); 

7.3- 7.6 (m, 4H); 6.26 (dt, J = 15.5 + 2x 
6.5 Hz, IH); 5,9(dt, J=ll + 2x7 Hz); 
5.85 (d, J=^ 15.5 Hz, IH); 5.58 (dbr. J = 

1 1 Hz); 3.92 (s, 2H>. 3.18 (d, J = 6.3 Hz, 
2H); 133 (I, 2H); 126 (s, 3H): 1.2-1.7 
(m, 2H); 0.95 (ps,t. 3H). 
8 = 8.15-8.35 (m. IH); 7.7-7.9 (m, 2H); 
7.3-7.6 (m. 4H); 6.25 (dt, J^16 + 6 Hz, 
IH>. 5.86 (d, J= 16 Hz, IH); 5.70 (t, J = 

7 Hz, 1H>, 3.94 (s, 2H); 3.20 (d, J=«6 Hz, 
2H); 126 (s, 3H); 116 (qua, J = 8 Hz, 2H); 
[1.8 (d, J«7 Hz) und 1.7 (d, J = 7 Hz); 

2 3H, in ratio 6/1]; 1.06 (t. 3H). 

6 = 8.2-8.35 (m, IH); 7.7-7.9 (m, 2H); 

' 7.3-7.6 (m, 4H); 6.30 (dt, J== 16 + 2x6 Hz, 
IH); 5.86 (dJ=^ 16 Hz, IH); 5.75 (m, IH); 
3.92 (s, 2H); 3.18 (d, J ==6 Hz, 2H); 126 
(s. 3H): 1.87 (s, 3H>, 1-8 u. 1.7 (2 d, 3H). 

8 = 8.2-8.4 (m. IH); 7.7-7.9 (m. 2H); 
7.3-7.6 (ra. 4H); 6.28 (dt, J= 16 + 2x6.3 Hz, 
1H>, 5.84 (dm, J= 16 Hz, IH); 5.30 (m, 

H 

/ 

=C ); 3.92 (s, 2H); 3.18 (d. J = 65 Hz, 
H 

2H);126 (s, 3H); 1.18 ($, 9H). 

5 = 8.2-8.33 (1 arom. H); 7.7-7.9 (2 arom, 
' H>, 7.3-7.6 (4 arom. H); 6.22 (d, 1 olef. 

H, J=.16Hz); 5.93 (dt, 1 olef. H. J=16 + 
H 

/ 

2 x 6.5 Hz); 4.87 u. 4.83 (=C ); 3.90 
H 

(s, 2H); 3.19 (d, 2H. J = 6.3 Hz); 125 
(s, 3H); 1.0-14 (U H, Cyclohexyl). 

6 » 8.2-8,35 (I arom. H); 7.7-7.9 (2 arom. 
H); 7.3-7.6 (4 arom. H); 6.79 (d, 1 olef. 

H, J=il6 Hih 5.80 (dl, 1 olef. H, J = 16 + 
2 X 6.5 Hz); 3.92 (s, 2H); 3.24 (d, 2H, 

J = 6.5 Hz); 12-15 (m, 4H); 126 (s, 3H); 

I. 88 ($, 3H). 1.58 (br. 6H). 

8 » 8.15-8.30 (m, IH); 7.7-7.9 (m, 2H); 
7.3-7.6 (m, 9H): 6.51 (d, J = 18 Hz, IH); 
5.82 (dt, J=18 + 2 X 7.5 Hz, IH); 
[5.26 (sbr. IH) + 5.14 (d, J = 2 Hz, IH) 
H 

= C ]; 3.88 (s, 2H); 3.20 (d, J = 7.5 Hz, 

• H 
2H); 122 ($. 3H). 

8 = 12-8.35 (m. IH); 7.7-7.9 (m, 2H); 
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7.3-7.6 (m. 4H): 6.24 (d. J = 16 Hz. 1 olef. 
H); 5.85 (dt. J = 16 -r 2 X 6.5 Hz. 1 olcf. 
H); 4.95 (dd, J = 1 1 -r 2 Hz. 2 olef. H): 
3.9 (s, 2H): 3,18 (d, J = 6.5 Hz. 2H): 2,24 
(s, 2H); 113 (d. J = 6.5 Hz. 2H); 1.6-11 
(m, IH): 0.9 (d.J = 6.3 Hz. 6H). 
6 = 8,2-8.35 (m, IH); 7.65-7.9 (m. 2H): 
7.3-7.6 (m, 4H); 6.26 (d. J=:16 Hz. IH): 
5.86 (dt. J = I6 + 2 X 6.5 Hz. IH); 4.93 
H 

/ 

(s. =C ); 3.90 (s. 2H); 3,18 (d, J = 6.5 Hz. 
H 

2H): 124 (s, 3H); 113-135 (m. 2H); 

1.1-1.7 (m. 4H);0.9 (ps.t. 3H). 

6 = 8.2-8.33 (m, IH); 7.7-7.9 (m. 2H); 

7.3- 7.6 (m, 4H); 6.30 (d, J=15.5 Hz. IH); 
6,02 (dl, J«15.5 Hz 2 X 6.5 Hz, IH); 
(5.07 (sbr. IH) + 4.80 (d, J = 2 Hz, IH), 

H 

/ 

=C ); 3.9 (s, 2H); 3. 16 (d, 2H); 125 
H 

(s, 3H); I.l ($.9H). 

8 = 8.2-8.35 (1 arom, H); 7.7-7.9 (2 arom. 
Y^, (4 arom. H); 6.52 (dd. 1 olef. 

H, J = 15 u. 10 Hz); 3.86 (d. 1 olef. H. 
J= 10 Hz); 5.79 (dt, I olef, H. J= 13 + 
2 X 6.5 Hz); 3.92 (s. 2H): 3.20 (d. J= 

6.5 Hz, 2H); 125 (s, 3H); 11-14 (m, 4H); 

I. 6 (br. 6H). ' 

8 = 8.15-8.35 (m, IH); 7.7-7.9 (m, 2H); 7,3-7.6 
(m, 4H); 6.3 (dt, J=16 + 2x6.5 Hz, IH); 5.7 
(dm, J = 16 Hz, IH); 4.34 (d, J = 2 Hz. 2H); 
3.9 (s, 2H); 3.16 (d, J = 6.5 Hz, 2H); 
124 (s, 3H): 12 (OH). 

8 = 8.2-8.35 (m, 1H>, 7.65-7.9 (m. 2H); 7.3-7.5 
(m. 4H); 6.17 (dd, J= 16 + 7 Hz. IH); 5.58 (dm, 
J= 16 Hz, IH); 3.9 (AB-Sysicm, 2H); 3.25 
(m, IH); 11-13 (m. 2H); 114 ($. 3H); 1.3-1.6 
(m, 4H); 1.18 (d, J = 7 Hz, 3H); 0.85 (m, 3H). 
8 = 8.2-8.35 (m, IH); 7.6-7.9 (m, 2H): .7.3-7.6 
(m, 4H); 5,98 (dd, J=s U + 9 Hz, IH); 5.6 (dm, 

1 1 Hz, IH); 3.96 (AB-System, 2H); 3,8 (m, 
IH); 11-13 (m. 2H); 116 ($, 3H); 1.2-1.6 (m. 
4H); 1.26 (d. J = 7 Hz. 3H): 0.82 (m, 3H). 
6 = 8.15-8.35 (ra. IH); 7.6-7.9 (m, 2H): 7.3-7.6 
(m, 4H); 6.14(dt, J=I6 4- 2x6.5 Hz, IH); 5.66 
(dm. J= 16 Hz. IH); 3.86 (s, 2H); 3.10 (d. 
J = 6.5 Hz, 2H): 12 (s, 3H): 1.4 (qua, J = 7 Hz, 
2H); 1.15 (s, 6H); 0.9 {tj = 7 Hz, 3H). 
8 = 8,2-8.35 (m, IH); 7,6-7.9 (m. 2H); 7.3-7.6 
(m, 4H): 6.0 (dt, J = 1 1 + 2 x 6.5 Hz. I H); 3.64 
(dm. J = ll Hz, IH); 3.9 (s, 2H); 3.35 (d. 
J = 6.5 Hz, 2H); 122 (s, 3H); 1.45 (qua, J«7 Hz. 
2H);, 1.18 (s, 6H); 0.95 (l, J = 7 Hz. 3H). 
8 = 8.15-8.35 (m, IH): 7.6-7.9 (m. 2H); 7.3-7.6 
(m, 4H); 6,16 (dl. J = 16 + 2x6.5 Hz, IH); 5.66 
(dm, J= 16 Hz. IH): 3.36 (s, 2H); 3, 10 (d, 
J = 6.5 Hz, 2H); 17 (br. IH); 12 (s, 3H); 

1.4- 11 (m.8H). 

6 = 8.15-8.33 (m. IH); 7.6-7.9 (m, 2H): 7.3-7.6 
(m, 4H>. 6.0 (dt, J= 11 + 2X6,5 Hz. IH); 3.64 
(dm, J= 1 1 Hz, IH); 3.9 (s. 2H); 3.36 (d. 
J = 6,5, Hz, 2H); 175 (br, IH); 122 (s. 3H); 
1.4-1 l*(m, 8H). 

8 = 7.8-8.1 (m, 2H); 7.25-7.5 (m. 3H); 6.50 (dd. 
■J^17 + 12 Hz, IH): 5.85 (d. 
J = 12 Hz. IH); 5.74 (dt. J=17 u, 2x7 Hz. 
IH); 3.77 ($, 2H); 3.14 (d, J = 7 Hz, 2H); 2.0-2.4 
(m, 4H); 2.25 (s, 3H); 1.55 (sbr. 6H). 
8 = 8.2-8.4 (m, 2H): 7.25-7.7 (m. 3H): 6.74 (d. 
J = 8 Hz, IH); 6.2 (dt, J= 18 -i- 2x7 Hz. IH); 
5.67 (dl, J= 18 u. 2X 15 Hz, IH); 4.0 (s. 3H): 
3.82 (s, 2H); 3.10 (dd. J = 7 u. 1.5 Hz); 2.2 
(s, 3H>, 1.24 (s, 9H). 

8 = 8.2-8.4 (m. 2H); 7.25-7.7 (m. 3H): 6.74 (d. 
J = 8 Hz, IH); 6.05 (dt. i=12 -r 2x7.5 Hz, IH): 
5.65 (dt, J= 12 u. 2x 1.5 Hz. IH); 4.0 (s. 3H): 
3.85 (s. 2H) 3.35 (dd. J==7.5 u. 1.5 Hz, 2H); 
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Example 


Isomer 


Spectrum 






2.24 (s, 3H>, 1.26 (% 9H). 


28 


trans , 


5 = 7.2-7.8 (m, 6H); 6.44 (dd, J^17 + 12 Hz, 
lH):3.80(d,J«I2H2, IH); 3.66<dt, J«I7 + 
2X7 Hz, iH>, 3.0 (t, J = 6 Ha IH); 3.33 (d. 
J=6 Hz, 2H); 3.14 (d, J=7 Hz, 2H>, 2.0-14 (m, 
4H); ZI2 (s, 3Hy, 1.3 (sbr. 6H). 


39 


trans 


5 = 7.1-7.7 (ra.6H); 6.04 (dt4=l6 + 2x6.3 Hz. 
IH); 3.6 (dmj« 16 Hz. IH); 4.9 (U=6 Hz, IH>, 
3.22 (dj«6 Hz, 2H>. 3.0 (dj«6.3 Hz. 2H); 
2.1 (s,3H>. 1.18(5, 9H). 


33 


trans 


5 = 8.13-8.35 (m. IH); 7.6-7.9 (m, 2H); 7.3-7.6 
(m, 4H); 6,15 (dU«16 + 2x6.3 Hz. IH); 3.63 
(dm, J« 16 Hz. IH); 3.83 (s» 2H>, 3.10 (d, J^6.3 
Hz, 2H>. 2.2 (s, 3H>, 1.8-2.1 (br, 9H); 
1.6-1.8 (br. 6H). 



10 



15 



The required starting materials can be obtained e.g. as 
follows. 

1. Compounds of formula IV 

(A) (3-Bcnzo[b]thiophenemethyl)methylamine (for 
Ex. 1) 

3-Chloromethylbcn2o[b]tliiophene is dissolved in 
benzene, added drop wise to a ca. 1 0-fold excess of me* 25 
thylamine in ethanol at 0*-5* and then stirred for 16 
hours at room temperature. The crude mixture is con- 
centrated under vacuum, the residue partitioned be- 
tween methylenechloride and IN NaOH and the or- 
ganic phase dried and evaporated under vacuum. The 30 
purifieid product is obtained by vacuum distillation b.p. 
90*-94V1.33 Pa. 

(B) (3-Ben2o[b]furanmethyl)methylamine (for Ex, 12 
and 13) 

Obtained analogously to Example A) b.p. 35 
105*-110V5.3 Pa. 

(C) 2-(l-Naphthyl)piperidine (for Ex. 15, 34 and 35) 
A Grignard complex is prepared by adding 43.4 g of 

1-bromonaphthalene in absolute ether drop wise to 5. 1 g 
of magnesium in 50 ml of absolute ether. The ether is 40 
removed from the reaction mixture and replaced by 
absolute benzene. 8 g 6-Methoxy-2,3,4,5-tetrahy- 
dropyridme are added to the boiling reaction mixture. 
Afte a further 8 hours the mixture b cooled, treated 
with saturated aqueous ammoniun^chloride solution and 45 
the reaction product removed from the organic phase 
by shaking with aqueous HCl-solution. After neutralisa- 
tion and working up the 2-{l-naphthyl)-3,4,5,6-tetrahy- 
dropyridine is dissolved directly in methanol and re- 
duced with NaBKi. After normal working up the prod- 50 
uct is converted with alcoholic HCl solution to its hy- 
drochloride. M.p. 287*-289* (after intensive drying 
under high vacuum 328*-329'). 

2. Compounds of formula V 

(D) l-Bromb-6,6-dimethyl-2-hepten-4-yne (for Ex. 
16, 17, 56, 57 and 59) 

(a) 6,6-DimcthyI-l-hcpten-4-yn-3-ole: 

38 ml 3,3-Dimethyl-l-butyne are dissolved in abs. 
tetrahydrofuran and 172 ml of a 20% solution of n- 60 
butyl-lithium added dropwise under protective gas at a 
temperature of —20*. The reaction mixtiire is then 
cooled to —75* and 19.3 g acrolein m 20 ml of tetrahy- 
drofuran added dropwise. The mixture is wanned to 
room temperature, reacted with saturated aqueous 65 
NH4CI and extracted a number of times with ether. The 
organic phase is dried, concentrated and the purified 



product obtained by vacuum distillation, b.p. 
70*-72*/1600Pa. 

(b) l-Bromo-6,6-diraethyl-2-hepten-4-yne: 
50 ml 48% HBr and 10 g FBry are stirred at 40* until 
a homogenoxis mixture is obtained. An alcoholic solu- 
tion of 13.5 g 6,6-dimethyi-l-hepten-4-yn-3-ole are 
added dropwise at 10* and stirred for li hours at room 
temperature. The reaction mixture is poured onto ice 
and extracted a number of times with hexane. The or- 
ganic phase is washed a number of times with aqueous 
NaCl, dried and concentrated. NMR-spectrography 
shows that the oily product comprises a 3:1 mixture of 
trans- and cis-l-bromo-6,6-dimethyl-2-hepten-4-yne and 
is taken directly for alkylation. 

NMR: 6=5.5-6.4 (m, 2 olef. H), [4.15 (d. J=8 Hz) 
and 3.95 (d, J=8 Hz) in ratio 1:3. 2H. =CH— CHjBr], 
1.20 (m. 9H). 

Analogously to (D) above the following compounds 
of formula V can be obtained. 

TABLE II 

OH 
I 

a Rj— CH=sCH— CH— C=C— Rii 



A— CH— CH=CH— CSC— Ri 
I 

R5 



Rs A Physical data 



for 
E.X. 



(E) >^ CH3 H — b.p. 75-80V14«0 Pa 20,21 

/ Br oil 

•CH 
\ 

C2H5 



(F) 

a 

b 



) -CH2.' 

) 



CHj H — b.p; 87-91V1730 Pa 22.23 
/ Br oil 

CH 
\ 

CHj 



<G) V CH3 H — b.p. 90'/14«) Pa 49.50 

all Br oil 

b J -C-C2H5 



I 

CH3 



H — b.p. 94-96V800 Pa 31.52 
Br oil 



(I) 

a \ — (CH2)3-CH3 CH3 — b.p. 92-93 V3 30 Pa 47.48 

b / Br oil 



The remaining compounds of formula V can be ob- 
tained analogously to (D) above. 

3. Compounds of formula VIII 

(M) N-Methyl-N-{l-naphthylmcthyl)octa-2.4-diynyl- 
1 -amine (for Ex. 31) 

9 g 1,3-Heptadiyne, 16 g methyl-(l-naphthylmethyl- 
)amine, 2.8 g paraformaldehyde and 1.3 g ZnCh (anhy- 
drous) are heated for 3 hours at 100* in absolute diox- 
ane. After cooling the solvent is removed under vac- 
uimi, the residue partitioned between chloroform and 
aqueous NaHC03-solution and the organic phase dried 
and concentrated. The purified product is obtained by 
chromatography over kieselgel CloIuene/eihy! acetate 
9:1) as an oil. 



23 
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(N) N-McthyI-N-<l-naphthylmeihyI)-2.4-nonadiynyl- 

1 - amine (for Ex. 3) 
8.25 g l-Bromohcxyne are added drop wise to a mix- 

lure of 16 g N-raethyl-N-{l-naphthylmethyl>-propar- 
gylamine. 0.5 g NH20H.Ha, 0.25 g CuCl and 20 mi 
70% ethylamine. The reaction mixture is stirred over- 
night at room temperatxire, treated with an aqueous 
solution of 1 g KCN and extracted a number of times 
with ether. The organic phase is washed with saturated 
aqueous NaCl, dried and evaporated. The title sub- lO 
stance is obtained as an oil after chromatography over 
Kieselgel (eluant toluene/ethyl acetate 95:5). 
(O) N-MethyI-N-<l-naphthylmethyI)-4-t.butyl-pent- 

2- yn-4-enyl-l-amine (for Ex- 43) 

933 mg N-Methyl-N-(l-naphthylmethyI)-4-hydroxy- 15 
4,5,5-trimethyi-2-hexynyl-l-aihine are dissolved in abs. 
pyridine, wanned to 50* and 0.4 ml POQa added. Stir- 
ring is carried out for one hour at 90*, the mixture 
poured onto ice and the reaction product isolated as an 
oil by extraction with ether and chromatography over 20 
kieselgel (eluant toluene/ethyl acetate 9:1). 

Analogously to (M). (N) and (O) above, the follow- 
ing compounds of formula VIII may be obtained. 

TABLE III 




CH— N— C=C— R« 



25 



30 





R3 


R4 


R* 


Phyi- 
ical 
data 


For 
Ex. 


(P) 


H 


CH3 


— C=C-(CH2)4— CH3 


oil 


32 


(Q) 


H 


CH3 


— C=C— (CH2)3-rCH3 


oU 


33 


(R) 


H 


CH3 


-C=C-C(CH3)3 


oU 


16 


(S) 


R3 + + N 


— C=C— (CH2)2— CH3 


oU 


34 


(D 






— C=C— (CH2)3— CH3 


oU 


33 



35 




40 



45 



refluxed for 3 hours. Excess reagent is destroyed with 
ethyl acetate/H20. After extraction with ether, drying 
and evaporation under vacuum followed by chroma- 
tography over kieselgel (eluant CHCI3/C2H3OH 95:5) 
the title product is obtained as an oil. 

Analogously to (U) above the following compounds 
can be obtained. 

TABLE IV 



(a) 



CO 



CH3 OH 
I 1 
CH2—N— CH2— C=C— C— 

CH3 



(b) 



CO 



CH3 OH 
I I 
CH2— N— CH2— CH=CH— C— Rx 

CH3 





Rz 


physical data 
[(a) and (b)] 


For Ex. 


(V) 
(a) 
(b) 


J — CH2— CH 

CH} 


oil 


41 


(W) 

(a) 

(b) 


^ -(CH2)3-CH3 


oil 


42 . 


(X) 
(a) 
(b) 


^ -C(CH3)3 


oil 


43 * 


00 
(a) 
(b) 


) -QH5 


oil 


40 



Compoimds of formula IX can be prepared analo- 
gously to Example 6 above and are preferably taken 
directly without further purification or isolation for the 
final step. 



The remaining compounds of formula VIII can be 
prepared analogously to (M), (N) and (O) above. 

4. Compounds of formula If 

(U) N-Methyl-N-<l-naphthylmethyl)-4-hydroxy-4-' 50 
cyclohexyl-2-penteny 1-1 -amine (for Ex. 5) 

(a) N-Methyl-N-{l-naphthyImethyl)-4-hydroxy-4- 
cyclohexy Ipent-2-yny 1- 1 -amine: 

10.7 ml of a 15% solution of BuLi in hexane are added 
drop wise to 3 g N-methyl-N-(l-naphthylmethyl)pro- 55 
pargyl amine in absolute tetrahydrofuran and after 30 
minutes reacted with a solution of 1.79 g cyclohexyl- 
methyl ketone. Stirring is continued for 24 hour^ at 
room temperature and the mixture poured onto ice and 
extracted with ether. The organic phase is washed, 60 
dried and concentrated under vacuum. Chromatogra- 
phy over kieselgel (eluant toluene/ethylacetate 4:1) 
yields the title product as an oil. 

(b) N-Methy l-N-( 1 -naphthy Imethy l)-4-hydroxy ^ 
cycIohexyl-2-pentenyl-l -amine: .65 ^ 

10 g of the substance obtained under (a) are dissolved 
in tetrahydrofuran and added dropwise to a suspension 
of 1.4 g LiAlH4 in* abs. tetrahydrofuran and the mixture 



Ea- 

am- 

ple Spectnun 



6 « 8.2-8.35 (1 arom. H); 7.7-7.9 (2 arom. H); 
7.3-7.6 (4 arom. H); 3.97 (s, 2H): 3.37 (s, 2H) 
2.40 (s. 3H>, 2.2.-2.4 (m. 2H); 1.2-1.8 (4H); 
0.8-1.03 (m. 3H). 
identical with (N) except: 
6 = 2.28 (U 2H); 1.58 (sext., 2H); 1.0 (i. 3H) 
identical with (N) except: 
a 1.2-1.8 (m, 6H). ' 
identical with (N) except: 
5 = 1.2-1.8 (m, 8H). 
B « 8,1-8.23 (m. 1H>, 7.6-7.85 (m. 2H); 

7.2- 7.3 (m, 4H); 3.92 (s. 2H); 3.33 (s. 2H); 
133 Cs,JH); 1.22 (s. 9H). 

5 = 8.5 (br. IH), 7.3-7.9 <m. 6H). 4.05 
(br. 1H>. 3.24 (s. 2H); 3.12 (m, IH); 

2.3- 2.8 (m. IH). 2.26 (t. J«6.5 Hz, 2H): 
1.6-2.0 (m, 6H), 1.56 (sext., J = 7 Hz, 2H); 
0.99 (t, J = 7 Hz, 3H). 
identical with (S) except: 

6 = 2,28 (p5.t. 2H); 1.3-1.7 (m. 4H); 
0.91 (ps.t. 3H). 

(U) (a) 5 = 8.2-8.35 (1 arom. H): 7.7-7,9 (2 arom. H); 
7.3-7.6 (4 arom. H); 4.0 (s. 2H): 3.37 (s. 2H); 



(N) 



(M) 
(P) 
(Q) 



(R) 



(S> 



f 



4,755,534 
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-continued 



Ex. 
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(b) 



(b) 



138 ($, 3H): !.32 ($. 3H>. 1.0-2.2 (IIH). 
5 = 8-2-8.35 (I arom. H); 7.7-7.9 (2 arom.H>. 
7.3-7.6 (A arom. H>, 5.76 (in» 2 olef. H>, 
3.91 (s, 2H>. 3.13 (m, 2Hh 2.25 (s, 3H); 
1.23 (s,3H);a8-2.0(llH). 
(V) (a) 6 = 8.15-8.35 (m. 1H>. 7.7-7.9 (m, 2H>. 

7.3-7.6 (m, 4H>, 3.95 ($. 2H); 3.34 (j, 2H); 
2.35 (s, 3H); I.S-2.3 (m, IH); 2.0 (», OH); 
1.62 (d, J =6.5 Hi. 2H>, 1.53 (j. 3H); 1.04 u. 
I.02(2d, J»6.5H2,Z6H). 
(b) 6 « 8.2-8.4 (m, IH>, 7.7-7.9 (m, 2H>. 7.3-7.6 
(m, 4H); 3.78 (AB-portion of an ABXj-sysicm, 
2 olcf. H); 3.90 (s, 2H); 3.12 (m, 2H); 2.22 
(s, 3H>. 1.3-10 (nu IH); 1.5 (s. OH); 1.4 (d, 
2H>, 1.3 (s, 3H); 0.92 u. 090 (2 d, J=-7 Hz. 
2 6H). 

(W) (a) « « 8.2-«.35 (m, IH); 7.7-7.9 (m, 2H>. 7.3-7.6 
(m. 4H); 3.98 (s, 2H>. 3J6 (i, 2H); 138 (s. 
3H); 2.1 (br. OHh 1.2-1.9 (in, 6H); 1.36 (s. 
3H); 0.95 (pj.U 3H), 

5 =1 8.2-8.35 (m. IH); 7.7-7.9 (m. 2H>, 7.3-7.6 
(m, 4H>, 5.85 (AB-porticn of an ABXj-system. 2H>, 
3.90 (% 2H); 3.12 (m, 2H>. 2.25 <s, 3H); 1.2- 
1.7 (m. 6H + OH); 1.28 (s, 3H); 0.9 (pi,t., 3H). 
(X) (a) a = 8.2-8.35 (m, IH>, 7.7-7.9 (m. 2H); 7.3-7.6 
(m, 4H>. 4.0 (s. 2H); 3J8 (s, 2H>. 2.4 (s, 3H) 
1.96 (br. OH); 1.34 (s. 3H); 1.14 (s, 9H). 
(b) S « 8.2-8.4 (m. IH); 7.65-7.9 (m, 2H>. 7.3-7.6 
(m. 4H); 3.6-6.1 (AB-portion of an ABXj-system. 
J= 13 + 2x3.3 Hz, 2H); 3.92 (s. 2H>. 3.16 
(d, 2H; J=5.3 Hz); Z25 3H); 1.4 (br, OH); 
1.26 (s,3H): 0.96 (s. 9H). 
(Y) (a) 6 «= 8.2-8.35 (m, IH); 7.6-7.9 (m, 4H>. 7.2-7.6 
(m, 7H); 4.0 (s, 2H); 3.4 (i, 2H); 2.65 (br.OH) 
2.4 (s. 3H); 1.85 (s, 3H). 
8.15-8.35 (ra, 1H>, 7.65-7.9 (m, 2H>, 7.2-7.6 
(m, 9H); 5.6-^1 (AB-ponion of an ABXj -system, 
J=13 Hz + 2x5.5 Hz, 2H); 3.88 (s, 2H>. 3.13 
(d. J-5.3 Hz, 2H); 2J4 (s, 3H); 2,0 (s, OH); 
1.65 (s. 3H). 



I claim: 

1. A compound of the formula: 



(b) 



R2— C— N— CH— CH=CH— R6 
R3 



wherein the double bond is in the trans configuration 
and Ri is a radical of formula Ila, 
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Ila 



R2, R3» R5f R7 and Rg are each hydrogen, 

R4 is methyl, and 

R^ is a radical of formula Ilia 

_C-C-Rii 



Ilia 
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where Ru is n-butyl, tertiary butyl or phenyl or a che- 
motherapeudcally acceptable acid addition salt thereof. 

2. The trans compound according to claim 1 in which 
Ri is 1-naphthyl, R2 and R3 are H; R4 is CH3. R5 is H. 
and R« is C6H3. 

3. N-Mcthyl-N-( l-naphthylmethyI)-non-2(t^ans)en-4- 
ynyl-l-amine or a chemotherapeudcally acceptable acid 
addidon salt thereof. 

4. N-Methyl-N-(l-naphthyhnethyI>6,6-dimethyI- 
hept-2(trans)-en-4-ynyi-l-amine or a chemotherapeuli- 
cally acceptable acid addidon salt thereof. 

5. A compound as claimed in claim 1 in the form of its 
hydrochloride. 

6. A chemotherapeutical composition comprising an 
effecdve amount of a compound as claimed in claim 1 or 
a chemotherapeudcally acceptable acid addidon salt 
thereof in admixture with a chemotherapeutically ac- 
ceptable diluent or carrier. 

7. A method of treating diseases or infections caused 
by mycetes which comprises administering to a subject 
in need of treatment an effecdve amount of a compound 
as claimed in claim 1 or a chemotherapeutically accept- 
able acid addidon salt thereof. 
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APPENDIX D 

CHRONOLOGY OF REGULATORY ACTIVITIES 
LAMISIL CREAM IND 22,218 

6/06/83 IND submitted, sponsored by Pharmaquest/Sandoz Vienna 

7/13/83 Letter from FDA with a FDA request for information 

7/2 6/83 Telephone conversation with FDA to discuss 7/13/83 FDA 
letter 

7/2 8/83 Amendment to IND, response to 7/13/83 FDA letter 

9/08/83 Telephone conversation with FDA pharmacologist, 
followup for any outstanding issues 

10/21/83 Amendment to IND, authorization for DMF reference 
submitted 

12/05/83 Amendment to IND, protocol for percutaneous absorption 
in normal human volunteers 

2/21/84 Amendment to IND, submission of final study reports for 
5 tolerance studies (irritation, sensitization) 

4/11/84 Letter from FDA, request for additional dermal studies 

5/11/84 Amendment to IND, clinical protocols for comparison of 
Lamisil to clotrimazole and proposed phase II efficacy 
studies 

5/18/84 Letter to FDA, request for meeting to review clinical 
and preclinical status 

12/17/84 Amendment to IND, protocol for T. capitis in children 

3/26/85 Amendment to IND, protocol against clotrimazole in T. 
versicolor 

8/01/85 Letter from FDA, request for annual report 

8/20/85 Amendment to IND, submission of annual report 

3/05/86 Amendment to IND, protocols for Lamisil vs. placebo 
once a day in Candida, T. versicolor, T. corporis 
T, pedis (moccasin type) 

5/15/86 Amendment to IND, submission of annual report and 
request for meeting 

6/10/86 Minutes of a meeting with FDA 

7/07/86 Teleconference with FDA to discuss data 

9/18/86 Amendment to IND, new protocols; T. corporis/cruris, T. 
pedis, T. capitis 

10/30/86 Amendment to IND, submission of tox findings 
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12/03/86 Amendment to IND, protocols submitted 9/18/8 6 

4/20/87 Amendment to IND, submission of 52 week rat tox study 

6/19/87 Amendment to IND, submission of annual report 

7/28/87 Amendment to IND, submission of preclinical Juvenile 
tox studies 

7/29/87 Amendment to IND, final report 52 week rat tox study 

7/3 0/87 Amendment to IND, submission of proposed tox protocols 

2/10/87 Amendment to IND, 3 New protocols: 

1 week candidiasis 

2 week T. pedis (athlete foot) 
1 week cruris 

2/16/88 Amendment to IND, preclinical safety data 

2/23/88 Amendment to IND, additional preclinical safety data 

2/23/88 Amendment to IND, additional preclinical safety data 

3/08/88 Amendment to IND, additional preclinical tox data 
(summary) 

5/24/88 Amendment to IND, new protocol. Pharmacokinetics 

6/09/88 Amendment to IND, annual report 

8/05/88 Amendment to IND, submission of adverse experience, not 
related to drug 

8/18/88 Amendment to IND, submission of preclinical safety data 

8/29/88 Amendment to IND, additional preclinical safety data 

9/02/88 Amendment to IND, submission of adverse experience 
report 

10/04/88 Amendment to IND, preclinical safety report 

10/26/88 Amendment to IND, final study report, percutaneous 
penetration 

12/27/88 Amendment to IND, new investigators for protocols 
submitted 2/10/88 

1/23/89 Amendment to IND, new investigators, T. cruris study, 
protocol submitted 2/10/88 

3/06/89 Amendment to IND, new investigators, T. cruris study, 
protocol submitted 2/10/88 

t* 

6/06/89 Minutes of FDA/Sandoz meeting, preclinical and clinical 
issues 

6/21/89 Amendment to IND, annual report 
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7/18/89 Amendment to IND, preclinical safety data, monkey 
toxicology study and monkey pharmocokinetic study 

8/28/89 Amendment to IND, preclinical safety data 

9/07/89 Amendment to IND, final study reports of draft 
submitted 5/16/89 

11/14/89 Amendment to IND, chronology of preclinical safety 
information, addresses issues from 6/6/89 meeting 

7/06/90 Amendment to IND, new protocol & investigators SAN 
2506-01, pedis (interdigital) 

7/12/90 Amendment to IND, new protocol & investigators protocol 
SAN 2506-02 

7/16/90 Amendment to IND, annual report 



7/17/91 Amendment to IND, new protocol SAN 2508-01 terbinafine 
vs. clotrimazole in T. pedis 

7/22/91 Amendment to IND, new investigators for SAN 2508-01 

7/26/91 Amendment to IND, annual report 

8/19/91 Amendment to IND, new investigators for SAN 2508-01 

8/20/91 Amendment to IND, change in protocol SAN 2508-01, 
involves one site only 

6/19/92 Amendment to IND, information amendment CMC information 

6/29/92 Amendment to IND, new protocol SAN 2509-01, T. pedis, 
moccasin type 

6/29/92 Amendment to IND, annual report 

8/07/92 Amendment to IND, new investigators for SAN 2509-01 and 
2509-02 

12/22/92 Transfer of IND from Pharmaquest/Sandoz Vienna to 
Sandoz, E. Hanover 
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CHRONOLOGY OP REGULATORY ACTIVITIES 
LAMISIL CREAM NDA 20,192 

6/30/91 Original New Drug application submitted 

7/08/91 Telephone request from FDA for desk copy of NDA volume 
No. 1 and 2 

7/08/91 Submission of a copy of NDA volumes 1 and 2 

8/14/91 Telephone request for copies of additional NDA volumes 

8/16/91 Submission of copies of several NDA volumes 

8/22/91 Telephone call to FDA for status update 

9/18/91 Telephone request from FDA for information on pivotal 
clinical studies 

9/30/91 Submission of information requested via telephone on 
9/18/91 

10/24/91 Telephone request and discussion regarding CMC 
information 

10/28/91 Telephone request and discussion regarding CMC 
information 

11/05/91 Submission of response to FDA telephone request of 
10/28/91 

11/15/91 Submission of a summary of the statistical analysis of 
efficacy data 

12/02/91 Telephone request from FDA for an additional copy of an 
NDA volume 

12/05/91 Submission of NDA volume requested by FDA on 12/2/91 

12/19/91 Notification from FDA, our 11/15/91 submission is 

classified as a major amendment and 90 additional days 
are needed for the review, the new due date is 3/29/92 

1/19/92 Telefax from FDA with CMC/microbiology questions 

1/24/92 Telephone call to FDA to check status of review 

1/29/92 FDA telephone request for SAS data diskettes 

2/19/92 Submission of SAS data diskettes as requested on 
1/29/92 

3/18/92 Submission of results of clinical audits, withdrawal of 
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study 2-10, T. pedis moccasin type 

2/28/92 Submission to respond to FDA telefax of 1/16/92 

3/13/92 Notification from FDA, our 2/28/92 response to their 
1/19/92 request is a major amendment requiring an 
additional 60 days, new due date 5/28/92 

3/26/92 Submission of an updated foreign marketing status 

5/18/92 FDA telephone request for statistical information 

5/20/92 Submission of environmental assessment report 

5/29/92 FDA notification regarding our 5/20/92 submission, 

major amendment requiring additional 60 days, new due 
date 7/20/92 

6/05/92 Submission of supplemental analysis requested via 
telephone (FDA) on 5/18/92 

6/10/92 FDA telephone request for additional statistical data 
(regrouping) 

6/18/92 Submission of information (statistical regrouping) 
requested in FDA telephone conversation of 6/10/92 

7/14/92 Notification from FDA that our submission of 6/18/92 is 
a major amendment and 60 additional days are needed, 
the new due date is September 18, 1992 

8/17/92 Telephone request from FDA for clinical information 

8/28/92 Submission of information requested on 8/17/92 

9/24/92 FDA telephone request for information on clinical data 

9/24/92 Submission of information requested this on this date 

9/25/92 Submission of remaining information requested on 
9/24/92 

10/01/92 Receipt of 9/30/92 approvable letter for NDA 20,192 

10/01/92 FDA telephone request for environmental protection 
certificate 

10/07/92 Submission of environmental protection certificate 
requested on 10/1/92 

11/03/92 Submission of response to approvable letter of 10/30/92 

11/18/92 Submission of NON-US approved labeling as requested 
during a FDA meeting on 11/14/92 
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11/24/92 Submission of additional information in response to 
respond to approvable letter of 10/30/92 

11/25/92 Telefax submission of Chile labeling for Lamisil 

12/03/92 Submission of information telefaxed on 11/25/92 

12/11/92 Telephone request from FDA for pooled data 

12/14/92 Telephone request from FDA for a safety update 

12/15/92 Submission of information requested via telephone on 
12/11/92 and 12/14/92 

12/17/92 Telefax from FDA with proposed labeling 

12/23/92 Submission of proposal for alternate labeling 

12/24/92 Telefax from FDA with proposed labeling 

12/24/92 Teleconference with FDA to discuss labeling 

12/28/92 Submission of proposal for changes to labeling 
12/29/92 Telefax from FDA with proposed labeling 

12/30/92 Teleconference with FDA to discuss labeling 

12/30/92 Telefax of approval letter and labeling (dated 
12/30/92) from FDA 

1/04/93 Receipt of approval letter and labeling (dated 
12/30/92) from FDA 
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2VPPENDIX E 

IN TEIE UNITET) STaTES PATENT AND TRZUDHygtfaC OFFICE 

In re: U. S. Patent No. 4,755,534 
Issued: July 5. 1988 
To: Anton Steutz 

For: PROPENYLAMINES, PHARMACEUTICAL COMPOSITIONS 

CONTAINING THEM AND THEIR USE AS PHARMACEUTICALS 

Honorable Commissioner 

of Patents and Trademarks 
Washington, D.C. 20231 

DECLARATICN 

Dear Sir: 

Each of the undersigned representatives for Sandoz Ltd., 
which is the ^plicant for Extension of Patent Term under 35 USC 
156 respecting U.S. Patent 4,755,534 hereby declares as follows: 

(1) That he is an official of Sandoz Ltd. authorized to 
obligate the corporation; 

(2) That he has reviewed and understands the contents of 
the application being submitted herewith pursuant to 35 
USC 156 and the Patent and Trademark Office's Rules on 
Patent Term Extension in 37 CFR '1,710 through '1.785; 

(3) That he believes U.S. Patent 4,395,403 is subject to 
extension pursuant to '1.710 of said Rules on Patent 
Term Extension; 

(4) That he believes an extension of the length claimed is 
fully justified under 35 USC 156 and the applicable 
regulations; and 

(5) That he believes the patent for which the extension is 
being sought meets the conditions for extension of the 
term of a patent as set forth in '1.720 of said Rules 
on Patent Term Extension. 



Each of the undersigned hereby declares further that all 
statements made herein of his own knowledge are true and that all 



statements made on information and belief are believed to be 
true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are 
pionishable by fine or iimprisonment, or both, xander Section 1001 
of Title 18 of the United States code and that such willful false 
statements may jeopardize the validity of the application or any 
extension of patent tern issuing thereon. 

Further declarant sayeth not. 

Signed this 13 nL day of feLn^c^ , 1993. 

Author^ed^ii^gal Representatives 
For SaMddz Ltd. 



Dr P. Grubb 



Dr L. Vallet 



